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Foreword 
 For archival purposes, I will state the obvious: this semester is not going according to 
plan. The global pandemic of COVID-19 has stolen lives and livelihoods everywhere; in 
comparison I have nothing to complain about. Nonetheless, the subsequent evacuation of campus  
has definitively altered the school year and my thesis project along with it. Both the facilities in 
which my physical works in progress are stored and those necessary for their completion have 
been closed, and my installation and show have been cancelled. Therefore, I have altered my 
project to be completed and presented in a digital format. This document reflects these changes, 
describing both the work as I expected it to progress and the direction I have had to take instead. 
From the start of my thesis, I was promised only that the journey would be neither linear nor 
predictable. With that in mind, it remains my privilege to present this project as I must present 
every work: not as I intended, but rather as I completed it. 
Abstract 
 The sustainability problems associated with trash are important to me because I am 
passionate about restoration and management of the environment. I am also passionate about 
responsible resource production and consumption. To artistically address these issues, I designed 
and began production of an art installation comprised of functional musical instruments built out 
of found and reclaimed objects, photographs of landfills, and interactive audio recordings of 
these instruments. I was unable to complete any of these components because campus closed. 
Instead, I built another instrument at home and created a virtual exhibit. The goal of this work is 
both to reaffirm that trash never goes away, and to provoke emotions of regret and longing for 
the world we have all damaged through our wastefulness.  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Introduction 
 I do not remember when environmental issues became important to me, but I suspect it 
was a gradual process. I was born in Southern California, where air pollution was (and continues 
to be) a widespread issue. As such, I learned in my primary education that humanity was 
damaging the planet and needed to repair it. I lived on the West Coast for less than a decade 
before my family moved to the mountains of North Carolina. I am certain that spending the latter 
half of my childhood running through the forest contributes greatly to my desire to protect it. 
Despite my countless adventures in the woods, I did not realize how much I took the mountains 
for granted until I left for college and could no longer wander them whenever I wanted. I was not 
surprised to find the landscape in Chapel Hill flatter than I was accustomed to, but I was 
surprised to find that I missed the smell of the wind most of all. I came to realize that virtually 
everyone is similar: we cannot help but take the earth for granted because we’ve never lived 
apart from it, nor had to imagine such a life. This makes it terrifyingly easy to presume we 
cannot lose what we have always had. 
 Since childhood, I have collected found objects and scraps from the side of the road as 
well as dumpsters, envisioning potential uses for these “treasures” in future artworks. 
Predictably, I end up with vast quantities of unused trinkets stockpiled in my spaces of life and 
work. Part of the goal for my senior honors project was to push myself to finally create 
something out of my stockpile of junk, not only to justify the years of hoarding scraps of things 
but also to use them to achieve a meaningful artistic practice. Furthermore, through this work I 
redeem these materials as worthy of more than the landfill, demonstrating the potential I saw in 
them when I first picked them up. 
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 None of the artworks I have produced hitherto have “meant” anything: they have stood 
for little beyond themselves, whether as academic assignments or personal explorations. This is 
not necessarily a bad thing; I believe that projects undertaken purely to creatively or technically 
better oneself are wholly valid, as are works born out of mere curiosity. Even so, I sought to 
finish my undergraduate education with a substantial project that would be meaningful to me as 
well as others. 
 I undertook this project using the resources available to me. As such, the primary research 
on which this project is based came from my interviews with landfill directors of North 
Carolinian landfills near UNC (Alamance, Durham, and Wake Counties) and my permanent 
residence (Buncombe County). I also drew from local newspaper articles, in addition to books 
and scholarly sources from around the world. 
The Problem 
 Waste is an inevitable consequence of human life. The consumption of materials — 
whether by simply breathing or by building shelter — necessitates the separation of an intended 
product from things which have no further immediate use. Waste production, being unavoidable, 
is not inherently harmful. However, anything done in excess does become unhealthy. 
 Humanity’s production of garbage, which is formally termed municipal solid waste 
(MSW), negatively impacts the environment in a number of ways. For sanitation reasons, MSW 
must go somewhere, and clearing land for a landfill requires destroying the extant habitat. Any 
water that touches MSW becomes leachate, which must be treated like sewage because it can 
carry bacteria, toxins, and microscopic trash particles out of the landfill, contaminating the 
groundwater. As MSW decomposes, it releases greenhouse gasses and volatile organic 
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compounds or VOCs, chemicals which are also toxic to humans and the environment. American 
landfills are required to install well pumps to collect this gas, which is mostly methane and 
carbon dioxide (USEIA). Methane is by far the more atmospherically deleterious of these two 
(Jain 20,784), so landfills must “flare” (burn) the methane they collect, releasing the resultant 
carbon dioxide and exhaust into the atmosphere. Some landfills have built “energy recovery” 
generators to use the methane they collect to send electricity into the local power grids. But 
methane must first be cleaned before it can be consumed this way (Hill), and even landfills with 
energy recovery programs must always keep a flare stack burning to prevent explosions caused 
by a buildup of excess methane. Both the South Wake County and Buncombe County landfills in 
North Carolina implement energy recovery facilities, and both sell the energy they produce to 
Duke Energy to help offset operation costs. Duke Energy benefits greatly from this arrangement 
because they are required by law to source a certain portion of their energy “sustainably.” 
Unfortunately, landfill gas-to-energy generation qualifies as a “sustainable” energy source 
because MSW is produced faster than it can be used for energy (Roberson). 
 Even once sealed off, landfills continue to produce methane for several decades. The 
closed Durham County MSW landfill is still producing methane to this day, 20 years after its 
closure. Within the next 15 years the methane output should decrease to the point at which the 
methane well pumps can be removed and the land can be used for other purposes. But due to 
safety and health concerns, buildings cannot be constructed on top of the sealed landfill, so it will 
likely be made into a public green space (Long). 
 Despite this abundance of landfill gas, MSW decays very slowly through an anaerobic 
(without oxygen) process. Wake County recently drilled a hole into their south landfill to conduct 
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tests on older trash, and found that a newspaper from the 1980s was still intact and clearly 
legible. This is because landfills are required to cover the working face (the current MSW 
deposit area) with a layer of either dirt or “Posi-Shell,” an inexpensive, watered-down concrete 
mixture, at the end of every day. Combined with the suction of the gas wells, this keeps out 
oxygen, the presence of which would speed up decomposition but also create higher acidity and 
release larger quantities of VOCs, a dangerous trade-off (Hill). Buncombe County’s landfill has 
implemented an uncommon approach to this dilemma: it is one of only a few landfills in the 
nation to implement a “bioreactor” landfill, in which some of the leachate collected from the 
landfill drainage system is recirculated into the waste mass. This accelerates the anaerobic 
decomposition of organic material. The faster decomposition rate conserves landfill space, 
allowing more MSW to fit into the site. Additionally, this helps the landfill to settle more quickly, 
lending greater stability to the waste mass (Pedersen). But even this innovative landfill will 
eventually reach its capacity. “Landfills are essentially buying time,” said Richard Hill, the 
director of the Alamance County landfill. He explained that as of right now, we have neither the 
knowledge nor the technology necessary to find a lasting solution. 
 The majority of Americans are not aware of any of this; the garbage truck carries their 
trash out of sight and consequently out of mind (Yang 73). “Most people can’t answer these two 
questions: where does your trash go when it leaves the curb, and where does your toilet water go 
when you flush?” Hill said. This must change before the country can move meaningfully toward 
a sustainable future. Accordingly, many landfills offer outreach programs, such as public tours 
and programs for young school children, to educate their communities about MSW. For example, 
Orange County Solid Waste Management lists the programs they offer on their website, which 
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include landfill tours, presentations on correct recycling, and opportunities to volunteer for 
schools, not-for-profit organizations, and businesses. These are intended to remind people of all 
ages that trash does not simply disappear. 
Art’s History of Response 
 Our society must not only learn about trash, we must care about it as well. These 
educational efforts are intellectually engaging and informative but are not designed to evoke any 
strong emotion. And if they are emotionally moving, the most readily available response to the 
dire nature of our solid waste situation is fear, which is not generally productive. Positive 
emotional ties to our environment and its future are necessary to create long-term improvement. 
Art is uniquely capable to meet this need: it has a long and proven history of expressing and 
arousing sentiment in a way that facts and statistics cannot. I believe that without art, knowledge 
is only a partial approach toward lasting change. 
 Of course I am not the first to connect art and trash. In the twentieth century, artists 
looked beyond traditional studio media for their materials, birthing the self-explanatory “Junk 
Art” movement. Marcel Duchamp was the first and most famous junk artist to experiment with 
urban waste and “anti-aesthetic” sculpture, taking found object art to extremes with his 
“readymades” (Collins). His first readymade, Bicycle Wheel, is a front bicycle wheel mounted 
upside-down on a stool (fig. 1), rendering both objects useless but giving their union new 
meaning by contextualizing it as an art piece. His work is not concerned with the environment, 
but nevertheless it represents the acknowledgement that dirty and mundane objects have the 
capacity to take on greater meaning even when they no longer fulfill their original purpose. He is 
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also significant for his rejection of what he termed “retinal” art, which was made for no other 
purpose than to be aesthetically pleasing (Morgan). 
 French artist Jean Dubuffet came up with the name “assemblage” for art made of 
unorthodox scraps — in his case, butterfly wings (Morgan). Robert Rauschenberg, a spiritual 
successor to Duchamp, became one of the most famous assemblage artists. In Duchamp’s 
footsteps, Rauchenberg embraced the anti-aesthetic principles of Neo-Dadaism. He used trash 
(along with other controversial materials) to create his elaborate collages, which he called 
“combines.” He would meander the streets of New York City looking for discarded objects to use 
in his work (The Museum of Modern Art). One of his most famous combines, Canyon, features a 
jumble of commonplace garbage such as a flattened old metal can, a cardboard box, and a pillow, 
contrasted with a taxidermied bald eagle (fig. 2). The lofty bald eagle (albeit illegal) placed in the 
same space as the lowly trash objects forces the viewer to regard both differently: the natural 
object “above” humanity is brought down and the garbage below humanity is raised up, joining 
to become art. Like Duchamp, Rauschenberg was not concerned with the issues surrounding the 
trash which he used trash in his art. 
 Contemporary sculptors continue in the legacy of making trash into art. Tom Deininger is 
an American found-object artist whose work bears great similarity to Rauschenberg’s combines 
because he bases his three-dimensional work on a two-dimensional canvas or board, from which 
his sculptural elements project. However, Deininger’s work can tend toward the shallow 
aesthetics against which Rauchenberg rebelled. This is visible, for example, in his collaged 
recreation of a photograph of Marilyn Monroe (fig. 3) (Deininger). Nevertheless, his use of 
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discarded tools, toys, electronics, and other plastic garbage as vehicles for creation contributes to 
modern assemblage. 
 Noah Purify is another contemporary sculptor who also worked with trash during his 
lifetime. He spent the last fifteen years of his life constructing a massive “Outdoor Art Museum” 
in the Mojave Desert out of materials such as old wooden beams, tires, and toilets. However, his 
work was decidedly political; throughout his career he used art as a tool for social change (Noah 
Purifoy Foundation). One sculpture exemplifying his use of art to advocate for racial equality 
consists of a shed containing a water fountain and a toilet (fig. 4). A pipe links these two objects, 
and each has a sign on the wall above: “white” for the fountain and “colored” for the toilet. 
Closer inspection reveals that the edge of the toilet bowl features the metal dispensing head of a 
water fountain as well (fig. 5). It is impossible to miss Purifoy’s criticism of the injustice inherent 
in the idea of “separate but equal” through this work. His oeuvre puts greater emphasis on the 
underlying meaning of the works than their aesthetics, placing him more closely in line with 
Duchamp and Rauchenberg than Deininger. 
 But these sculptors who have joined trash and art have made the former about the latter. 
However, Some contemporary artists reverse this, using their art to advocate for the 
environment. Pamela Longobardi’s ongoing project Drifters uses art to draw attention to the 
dangers of plastic in the environment, especially bodies of water. Her work includes photography 
and community collaboration, but is mainly comprised of massive sculptures woven out of the 
giant fishing nets and other plastic waste found on marine shores, visible in her installation, 
Anxiety of Appetites (fig. 6). Through this work she is able to clean up the environment, while 
also providing a subtle voice to communicate with her audience: instead of accusing them, she 
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uses nets as metaphors for interconnectivity, suggesting that what damages the earth may have 
negative impacts on us as well. 
 Marina DeBris is the pseudonym of another artist who works to raise environmental 
awareness. She began by simply cleaning up the beaches, but realized nothing was changing. She 
was frustrated to find that 99% of the trash she would find was objects we could live without, 
such as single use plastics and junk food wrappers (Press). To critique human overindulgence, 
she began creating fashion from washed-up trash in what she calls “trashion” (fig. 7). DeBris’ 
work suggests how intimately humanity is connected without own trash, and resounds with 
heavy irony in the industry of “fast fashion.” 
 Photography is another effective medium in the discourse at the intersection of waste and 
art. While it is not able to interact with waste products as tangibly as sculpture, photographic 
representation has long proven itself as a compelling means of both communication and 
persuasion. Edward Burtynsky makes photographs depicting landscapes affected by human 
intervention, especially through industrialization. His first book Oil demonstrates his subversion 
of traditional landscape scenery to communicate environmental issues. His landscapes are 
aesthetically pleasing and demonstrate his mastery of composition and color, but they are also 
hauntingly narrative, speaking to a potentially dangerous situation that is larger than the 
collection of photos themselves. In a note at the conclusion of Oil, Burtynsky writes that, having 
read to the end of the book, the reader should have realized that the book is not actually about 
oil, but rather about humans and the consequences of their actions. As such, the photographs in 
the book only rarely depict the eponymous substance, instead focusing on the byproducts of its 
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life cycle. In one photograph, an endless sea of old tires spans to the horizon, parodying the 
rolling hills of a healthier landscape (fig. 8). 
 Richard Misrach is another landscape photographer who addresses the issue of solid 
waste. While this is not the only conceptual subject of his work, he frequently addresses 
sociopolitical issues relevant to the space in question (Misrach). In his book Chronologies, 
Misrach includes a frame originally from his work Petrochemical America, in which he 
documented Louisiana’s Chemical Corridor (fig. 9). In this frame, an abandoned mobile home 
recedes into the foggy gloom, eclipsed by the mound of garbage in the foreground. This 
impromptu dump contains oil barrels from industrial plants alongside a ruined armchair and 
other domestic waste. Corporate wastefulness damaged the community, which as a result did not 
have the privilege of making sustainable choices, and the environment was doubly impacted. 
 In addition to the visual arts, music is a third media through which artists may give a 
voice to discarded material. The French musician Pierre Schaeffer was a contemporary of Robert 
Rauschenberg and explored similar concepts. Schaeffer examined sounds as abstract objects, 
pioneering the departure of music from its dependence purely on notated instructions on a page. 
He collected “found” sounds and manipulated them, a practice he called “musique concrète” (De 
Reydellet 10). He must certainly have been influenced by Dadaism’s preference for the 
unorthodox and apparently mundane over traditional artistic values. After extensive seminal 
research into the quality and classification of sound, he changed his entire mental framework of 
what music “was,” concluding that traditionally notated music was one piece in a larger whole 
(De Reydellet 11). Schaeffer demonstrated that the sounds that can be produced from trashed 
objects are just as valid means of artistic expression as visual art. 
Northrup !13
My Artistic Response 
 I chose to synthesize these three media of assemblage sculptures, photographs, and music 
to create a cohesive body of work communicating the urgency of our need for change in response 
to the current state of MSW. From the beginning, my intent for this project was to present the 
completed work as an installation in a public space, namely the John and June Allcott Gallery in 
the Hanes Art Center on campus. Because current circumstances precluded such arrangements, I 
will first discuss my originally planned installation and then explain my pivot to a virtual 
presentation. My vision for the installation was to present the audience with sculptures and 
music, offering them enough of a “traditional” art-consuming experience that they would feel 
comfortable. However, by framing these illustrative media with gritty photographic depictions of 
landfills, I would contextualize the former media as responses to an unpleasant present 
circumstance. Together, the aggregate presentation would offer an emotional perspective on the 
issue of solid waste without downplaying the severity of the situation and would underscore the 
importance of creativity in the quest for solution. 
 My assemblages are made of objects which I recovered from trash bins and dumpsters or 
found as litter by the side of the road. Some objects were also donated to me by various friends 
who knew I was collecting things otherwise destined for the landfill. These sculptures are also 
functional musical instruments; I planned each of my four sculptures to be an unorthodox 
approximation of a common instrument. I also planned that the sculptures would represent a 
progression of materials from natural to synthetic: the first instrument was almost entirely wood, 
the next two instruments gradually increase in their metal content, and the fourth instrument is 
almost entirely metal and plastic. This sequence represents our gradual departure from nature, 
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which must be reversed. “The goal is to do as nature does,” says Richard Hill, regarding the way 
we need to manage MSW. “Nature sustains itself when left alone.” 
 The first instrument and most natural instrument (but not the first one I made) is a 
xylophone made completely of wood except for the small metal hardware needed to hold it 
together (fig. 17). I made the frame and keys out of the boards of a shipping pallet which I 
disassembled, saving the nails to reuse in the instrument’s construction (fig. 18). The resonating 
pipes are made of recently fallen bamboo I found beside the road, and the three legs were all cut 
from one large tree branch which I found on campus the morning after a windy storm. In 
addition to the pallet nails, I used short pieces of metal wire which I dug out of a trash bin to 
attach the resonating pipes without dampening them. 
 My second instrument in this progression is a cello made out of both wood and metal 
(fig. 19). The main body of the cello is a dented mailbox with a broken post, which I found lying 
in the road; it had clearly been struck by a car. To complete the body, I added a wooded table leg 
from a dormitory dumpster, bolting it in place with hardware I bought rather than found. I 
screwed old piano tuning pins into the tailpiece and into the mailbox post on the other end. I had 
planned to string piano wire between these two ends, passing over a wooden bridge placed on the 
metal mailbox, which acted as the resonator (experimentation with a prototype bridge is visible 
in fig. 20). 
 The third instrument — and the first one I made — is a harp made mostly of metal with 
some wooden elements (fig. 16). The frame of the harp was an old bicycle frame given to me by 
a friend clearing out her attic. Because the frame is hollow, it acts as its own resonator. I strung 
old guitar and autoharp strings between holes drilled into the frame and a piece of a table, which 
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I shaped to resemble the top of an authentic harp. I used pieces of old chopsticks to hold the 
strings in place at one end, and at the other end I used more piano tuning pegs. In its first 
iteration, the bicycle harp could not stand alone, so I built a stand for it out of discarded 
plywood. However, the plywood appeared new, which subtracted from the intention of the work.  
To remedy this, I added more pieces of the original bicycle so that the completed sculpture could 
stand alone. 
 The fourth and final instrument was going to be made primarily of plastic. It needed to be 
a percussion instrument, because plastic’s poor acoustic properties make it ill-suited for any other 
sort of instrument. I planned the base of this drum to be a plastic bowl from the back of an old 
tube television, which I found by the side of a freeway on-ramp (fig. 21). From this, I planned to 
suspend four broken metal cymbals which I salvaged from Swain Hall. These elements introduce 
some irony, because they used to be musical instruments before they cracked, which deadens 
their characteristic sound. By using them in my project, I aimed to demonstrate that even 
formerly musical waste can produce music again, thought not in the same way as it did 
previously. I also planned to include several small plastic pieces which would produce a rattle or 
rainstick-like sound when agitated. 
 I made my photographs digitally on-site at landfills in North Carolina. I intended to 
photograph four different locations and produce one print from each site, but I had to cancel my 
last two appointments once COVID-19 grew widespread. On both of the landfills photoshoots I 
did successfully complete, I collected enough photographs to create multiple panoramas, so 
instead I  produced two panoramas from each site, although I made no prints (figs. 12-15). 
Because I wanted the photos to be made at sunrise, I arranged for both of my first photoshoots to 
Northrup !16
take place in December, when the sun rose as late as possible. I arose early to arrive at each 
landfill at 7am, when they open, after which I met my guide, who drove me to the working face. 
Because the sun rose around 7:30am at that time of year, I had enough time to arrive on site and 
set up. I used a tripod to allow for exposures up to five seconds long and to limit camera rotation 
to a single axis. I chose digital instead of analog photography because I knew I would need to 
digitally alter the images. I began each group of photos with the camera pointed at the ground, 
and after bracketing the exposure of each frame, I tilted the camera progressively further upward. 
I later stitched these progressions of photos together digitally to create vertical panoramas. I was 
not able to spend very long at either site, and while I was able to photograph sunrise, the morning 
light was not yet very strong. Furthermore, both of my second two sites were much further away 
from campus. Accordingly, I planned my second two landfill visits for my spring break in March, 
when the sun would rise earlier. Unfortunately, that is precisely when the coronavirus grew 
serious enough to shut down campuses across the state. 
 I planned the third component of my installation to implement electronics and sensors to 
play music at certain volumes depending on the physical position of audience members. I 
intended to record each of my instrument-assemblages, each to its own digital sound file. I 
bought four Arduino microcontrollers and programmed them to play these sound files, changing 
the volume in response to the measurements taken by ultrasonic sensors, which use sonar 
measure distances (this functions in the same way as a bat’s echolocation). The physical gallery 
space would be almost silent when unoccupied, but an entering visitor would trigger the music to 
play a bit more loudly, and any instrument toward which the visitor walked would increase in 
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volume as the visitor drew closer. As the visitor left, the instrument would fade back down to its 
initial soft volume. 
 The complete installation would have featured four long photographic prints, twenty-four 
inches wide and tall enough that they could be hung from the wall and trail onto the floor, acting 
as backdrops for the four sculptures, one sculpture framed by each photo (figs. 10, 11). Each 
Arduino microcontroller with its ultrasonic sensor would have been attached discreetly to its 
respective sculpture, and the speakers to play the audio would be placed on the ground beside 
each sculpture. These four photo-sculpture-Arduino units would be evenly spaced around the 
Allcott Gallery: one would be set against each of the smaller side walls, and the remaining two 
would be set against the longer rear wall. In this way, the full installation could be seen from 
outside the gallery, even outside the Hanes Art Center. 
 My primary goal with this project was to reveal the problems posed by MSW to my 
audience, offering information but also poignancy. Second, I aimed to create an art project out of 
as much reclaimed material as possible, diverting it from the landfill. As I learned more about the 
magnitude of waste production, I realized how microscopic this contribution was, but I 
nevertheless hoped it would set an example for creative reuse, which can make a difference if 
enough people invest themselves in the idea. Third, I wanted the audience to give more 
consideration to what they use and discard once they left the exhibition. To accomplish this, I 
intended the installation space to be a place of reflection, where viewers were invited to 
emotionally invest in the dilemma presented to them. 
 Because I aimed to foster emotional vulnerability, it was important to me from the 
beginning that the space did not feel judgmental. I have seen artwork which calls the audience 
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out directly for their lack of consideration for the environment. While this approach can provide 
an important call to action, I fear that the repetition of such jarring messages will eventually 
cause audiences to grow inoculated against the poignancy of the message and respond cynically 
instead. Therefore, without diminishing the validity of this approach, I chose to appeal to 
viewers’ sense of loss instead: instead of evoking guilt, I aimed to evoke grief by making my 
work a lament for the damage that waste has done to the planet. Without remorse for our 
irresponsible management of natural resources, attempts at improvement will only be superficial. 
 The nature and design of my project poses several difficulties against transitioning to a 
virtual platform. First and most crucially, the primary goal of the installation is crippled by a lack 
of physical presence. I had hoped that students, faculty, and visitors to campus would see the 
sculptures and photographs through the large windows as they passed and been curious enough 
to enter, at which point the interactive music would encourage them to investigate the work more 
closely. This, in turn, would allow them to learn more about the work and the issues it represents. 
In this way, the project would educate (and hopefully inspire) a wide audience. This may still be 
possible to a smaller extent by sharing the virtual work through social media. Even so, I fear the 
work will be less affecting without a physical presence. Second, the experience of viewing a 
sculpture cannot be authentically replicated digitally. Sculptures can be photographed, but their 
representation loses a dynamic quality when they cannot be walked around and examined as the 
viewer sees fit. Third, there is a certain element of surprise that is lost in the photographs. From 
farther away, the photographic prints would have appeared to be simple sunrise scenes. However, 
when a viewer inspected them more closely, they would have been able to see that the landscapes 
were not nearly as charming as they appeared from afar. This nearly deceitful element of the 
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installation was intentional; I wanted to emphasize the point that the issues of solid waste do not 
seem severe to anyone who does not examine the situation for themselves. Finally, virtual space 
is instant, fleeting, and capricious. Its internal composition encourages rapid loss of attention. 
Without a physical space for viewers to stand still, away from the distractions associated with 
technology, I have deep concern that the work can still create an impactful emotional experience. 
My Approach 
 My artistic experience combining visual art, music, and technology uniquely equips me 
to communicate the poignancy and importance of the solid waste situation through a novel and 
memorable presentation. I have received formal training in these three areas and have undertaken  
extracurricular projects through which I have drawn idiosyncratic connections. For example,  I 
have studied woodworking in both an academic setting and working under a luthier (builder of 
musical instruments), giving me insight into the connection between sculpture and music. This 
enables me to contribute new combinations of ideas to the conversation surrounding the issues I 
deal with in my work. 
 I began this project with initial questions that were not strictly artistic: why is reducing 
waste important, and what are the consequences if we do not? I conducted research primarily 
through in-person and telephone interviews with directors of solid waste management at landfills 
and transfer stations across North Carolina. These interviews led me to realize that the problem 
was much larger than I realized. Like most other Americans, I had never had to look directly at 
the solid waste industry, and so I did not comprehend its magnitude. This was disheartening; I 
began to wonder what I could possibly do to make even the slightest difference, alone and in a 
relatively short period of time. I asked that question to my interviewees, and their answers were 
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unanimous: raising awareness is a crucial first step to lowering the generation of waste in our 
society.  
 At the same time, I began my first artistic explorations. I originally envisioned the 
installation to contain standalone assemblages of recognizable objects recreated out of trash in 
the center of the exhibition space, with small frames photo prints hung on the surrounding walls. 
I began my first assemblage by gluing together blue ceramic shards which I found half-buried in 
the backyard of my house in Chapel Hill. As I discovered more shards and reassembled them like 
a strange three-dimensional puzzle, I discovered that the original object was a toilet, and it most 
likely ended up in hundreds of pieces because someone threw it off the rear deck of the house 
years ago. I was struck by the irony of the ruined toilet — a disposer of waste had gone to waste 
— and I decided to rebuilt the toilet as completely as I could and include it in the exhibition. 
 However, the story of Vedran Smailović permanently altered the trajectory of my original 
concept. During the siege of Sarajevo in the 1990s, a bomb hit a bakery, killing 22 people, most 
of them hungry and waiting in line for bread. The sudden catastrophe left the neighborhood in 
shock. Smailović, who lived in the neighborhood, took his cello to the ruins of the building and 
played music in honor of the deceased. Others thanked him, saying that was exactly what the 
community needed, so he returned to play for 22 days, one for each of the victims.  
 Of course we do not live in a war zone, but I was nonetheless captivated by the concept 
of beauty in tragedy and the role of music as a response to crisis. I wanted the audience of my 
project to experience emotionally the need for reducing waste without the same sense of 
hopelessness I had felt. Music, I realized, could accomplish this, so I decided to make my 
assemblages into functional musical instruments and record them.  
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 I further altered my design by choosing to rearrange my photographs. Instead of framing 
several small prints along the wall, I would make a few large prints, one for each instrument, and 
place the instrument directly in front of the photograph to contextualize the materials with which 
the instruments were made. From the beginning, I knew that the photographs would be of 
landfills. I chose to make the photographs at sunrise to draw in viewers, attracting them closer 
only to realize the true nature of the scene before them. Additionally, sunrises are universal 
symbols of hope, which is necessary when confronting a problem without a solution. However, 
the use of such symbolism can run the risk of glorifying the subject matter. I wanted to avoid 
suggesting with my imagery that everything was ok. I discussed this dilemma with the landfill 
directors, who understood the concern but did not share it. “The goal of the landfill is not to be 
aesthetic,” commented Richard Hill. Fortunately, they were correct: the morning light can do 
little to beautify the mud and refuse. 
 Due to events beyond anyone’s control, my installation was cancelled. Campus was 
locked down before I had printed the photographs, completed the instruments, or recorded music 
from them. As an alternative, I decided to create another instrument at home, record it, and 
present it and my photographs virtually. Building a fifth instrument proved difficult, because I 
had not brought any of my materials home with me. I had to use objects and tools available in 
my immediate surroundings. For my first attempt, I found more bamboo in my neighborhood and 
drilled holes in it to make a simple flute. However, I discussed this with two of my advisors and 
we agreed that the flute did not carry the same message that my previous sculptures did. I 
decided to make a fifth assemblage using whatever I could find. 
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 Because my materials were so limited, my homemade sculpture does not fit into the 
continuum between natural and synthetic materials which I established in my first four 
assemblages. At the time of the campus lockdown, I was very close to completing the mailbox 
cello and was eager to hear how it sounded, so I chose to make a second cello at home (fig. 22). I 
used an empty tea tin which I found in my house as the resonator (fig. 23) and a branch from a 
neighbor’s fallen tree as the neck. These two components are held together with a metal rod cut 
from a hanging plant holder I found in the yard of a house on my street in which no one currently 
lives. Fortunately I had three old strings made of gut left over from a musical instrument which I 
borrowed from the UNC Music Department one summer, and I found a set of three matching 
nuts and bolts in my father’s tool cabinet with which to tune these strings (fig. 24). I cut two 
small, round pieces from the tree branch to serve as the nut and bridge; these two parts begin and 
end the sounding length of the strings, respectively. I wrapped rubber bands around the bottom 
end of the metal rod so that it could be used as an endpin without scraping the floor. 
 The recordings for the exhibition space were intended to be atmospheric sounds, clearly 
musical yet not melodic nor motivic enough to act as a “soundtrack” to the space. The purpose of 
the music was to use the audience’s sense of hearing to more fully immerse them in the 
experience offered by the work, and to suggest through it’s interactive nature that we are more 
closely linked to the trash we produce than we might realize. In short, the music was fully site-
specific. Because the exhibit was cancelled, I did not pursue this musical style with my second 
cello. Instead, the recording I made is a short demonstration of a famous tune by Beethoven. It 
serves only to demonstrate the musical capabilities of the sculpture. I made the recording as a 
video since the instrument is not exhibited anywhere. 
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Outlook and Conclusion 
 I regret that I cannot share this project with the UNC and Chapel Hill community as 
originally intended. Regardless, much more work on this subject needs to be done. It is important 
to continue to approach the issue of solid waste creatively. Lichung Yang examines a very 
practical application of creative innovation as it relates to MSW: children’s books. Countless 
pictographic books have been written for an audience of young schoolchildren on the subject of 
garbage. As she points out, most of these have been — and continue to be — “preachy” at best 
and misleading at worst, focusing on arts-and-crafts reuse of unwanted objects or implying that 
recycling is the only necessary solution, while declining to address social issues or human 
responsibility (77). However, she reviews two books which take refreshingly creative approaches 
to educating children, with more positive results: Here Comes the Garbage Barge (2010) and I’m 
Not a Plastic Bag (2012). These works take a fundamentally innovative approach to discussing 
garbage; whereas such books are usually fixated on the time and society from which they arise, 
both books offer a look in different directions. Here Comes the Garbage Barge looks into the 
past, humorously embellishing the account of the Mobro 4000, a garbage barge which traveled 
from Long Island down the East coast of North America in 1987 in search of a place to dump a 
load of trash. “The story highlights and ridicules the scenarios when the humans place 
themselves in direct opposition to the garbage they produce, implicating the potentially negative 
consequence of the human-versus-trash assumption,” Yang observes (80). The book’s 
illustrations are photographs of miniature still-life scenes sculpted out of pieces of trash. 
Significantly, the inside of the book jacket focuses on a behind-the-scenes look at this art rather 
than the waste reduction tips typical of other books of this genre. On the other hand, I’m Not a 
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Plastic Bag looks not to the past but rather to the distant ocean, anthropomorphizing the Great 
Pacific Garbage Patch. As scraps of plastic gather and swirl together, the resultant clump forms a 
recognizable face and grows tendril “hands.” Voiceless and lonely, it tries to interact with the 
marine life around it, which only heightens how visibly out of place it is (Yang 83). The book 
contextualizes this particular body of trash as “a creature derived from the human world … that 
has inherited a problem that it hasn’t created, but has to live with it [sic]” (84). Both of these 
books use art to invite alternative, empathetic understandings of MSW. 
 The topic of MSW presents many opportunities for further research, both academically 
and artistically. As Misrach demonstrates, corporate greed and irresponsibility account for a large 
amount of environmental damage. While community choices made toward a sustainable lifestyle 
are important, changes made by consumers comprise only half the battle; producers must change 
as well. The relationship between producer and consumer is crucial: the former will respond to 
the demands of the latter. Closely tied to issues of corporate accountability are those of 
environmental racism, the full, painful extent of which we have yet to comprehend. Minorities 
invariably suffer disproportionately more as a result of environmental mismanagement. Locally, 
Orange County has its own tumultuous history with solid waste management. At one point 
county officials tried to create a “mega-landfill” of over one thousand acres despite public outcry 
(Chapelboro). Furthermore, the historically black neighborhood on Rogers Road had to fight for 
over forty years to close the landfill that had been forced into its community (Friend). 
 The permanence of MSW promises an ominous future unless our society takes measures 
to reduce our waste output and repair the damage our immoderation has already done. Art is 
capable of fostering intellectual and emotional investment in the environment, which is a 
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prerequisite for authentically producing these improvements. My project uniquely synthesizes 
several artistic media which have each separately contributed to the conversation surrounding 
solid waste in the past. The aggregate project serves to communicate the severity of the issues of 
solid waste in such a way that the audience empathizes with the deterioration of nature without 
experiencing judgment or hopelessness. These issues require further exploration in the arts as 
well as in activism, legislation, culture, and education. 
 I began this project knowing I would have to educate myself before I could share 
meaning with others, but nevertheless this project revealed to me how little I understood the 
MSW situation. I learned more about the technical aspects of solid waste management than I 
expected, because I did not realize how much engineering was required. Having completed this 
project, I now think about products in terms of their final destinations; I have begun to consider 
how much of what I buy can be reclaimed, and how much will simply take up space in the earth 
after minimal use. My perspective on recycling has changed as well. If I am not confident a 
garbage item can be recycled, I trash it, because now I understand that I run the risk not only of 
contaminating my own recycling bin, but that of my entire street or neighborhood. At the same 
time, because recycling is so often contaminated, I have lost my faith in recycling — at least as it 
currently functions — as the primary solution. 
 A broad, future-oriented perspective reveals that the problems MSW presents comprise 
but one piece in a far wider and more complex conflict which intersects climate change, industry, 
race, education, and national culture. Therefore, addressing trash itself can only produce limited 
success. A long-term solution representing a holistic approach to the interconnected 
environmental challenges must consider the beginning of waste’s life cycle as well as the end.  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Appendix C: My Work 
Figure 10 
This is a graphic visualization of the exhibition I designed, viewing the Allcott Gallery from 
above, with the front glass wall oriented downward. The panoramic photographs have been 
distorted to simulate perspective. 
Figure 11 
This is a graphic visualization of the exhibition I designed, viewing the Allcott Gallery from the 
front. The panoramic photographs are outlined in black for clearer visibility.  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Figures 12, 13 
These panoramas are of photos I made at the Alamance County Landfill on 16 Dec. 2019.  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Figures 14, 15 




Bicycle frame, piece of table, chopsticks, 




Shipping pallet, fallen bamboo, a fallen tree 
branch, metal wire, nails from the pallet
Figures 18
Work in progress image of Xylophone
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Figure 19
Most recent work in progress image of Cello
Broken Mailbox, table leg, piano tuning 
pegs, piano wire, metal fasteners
Figure 20
Work in progress image of Cello
Figure 21
Work in progress image of Drum





Tea tin, metal rod, a fallen tree branch, 
fallen bamboo, metal fasteners, old gut 
strings, rubber bands
Figure 23
Detail from Cello 2
Figure 24
Detail from Cello 2  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Exhibition Statement intended to accompany my thesis show March 30 - April 5, 2020:
Throwing something in the trash requires neither thought nor feeling. But trash does not 
simply disappear when it leaves our curbsides — in fact, it remains intact for decades, building 
up with ever increasing speed. This art installation explores the need for giving more of our 
attention to the solid waste we produce. Photographs made on site at landfills in North Carolina 
depict the final destination of our garbage and reveal the severity of the situation. Four functional 
musical instruments made of discarded, abandoned, and trashed objects offer an optimistic 
outlook by demonstrating that beauty and potential can arise even from what has been cast aside. 
The music you hear has been recorded from these instruments, and will grow louder as you 
approach them, suggesting that the link between who we are and what we leave behind is closer 
than we might like to acknowledge. Together, these artworks offer an opportunity to contemplate 
the damage our wastefulness has done, yet without shame or fear, because we have the hope of a 
healthier future waiting for us to take hold of it.
This project was supported by the Sarah Steele Danhoff Undergraduate Research Fund 
administered by Honors Carolina.  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Appendix D: Primary Research 
Interview Framework 
I did not maintain any strict form in the interviews I conducted. Instead each conversation 
progressed naturally as I asked relevant follow-up questions. My questions evolved and grew 
more specific as I gained knowledge from each successive interview. As such, this is a 
framework rather than a verbatim interview script: 
I. Tell me about this facility specifically (i.e. ownership, size, history/dates of operation, daily 
MSW quantities, control systems for leachate and landfill gasses) 
A. How do you implement recycling/composting? How has China’s national sword program 
affected your recycling? 
B. What kind of community outreach do you offer? How successful is it? 
C. What does the future of your program like after this facility closes? 
II. What “is” the problem of trash? How do you think I should frame it within my project? 
A. What do you think I should aim to accomplish through my project? 
III. What is your personal history in this industry? 
Notes from Durham County MSW Transfer Station Tour and Interview, 15 Oct. 2019 
Part 1: Transfer Station Tour with Mr. Cedric 
• Wastewater management owns this property; they’re responsible for maintaining the landfill, 
which closed circa 2006. 
• This transfer station sends trash to Sampson County 
• They have a convenience center: the waste disposal and recycling center 
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• They sell certain recyclables to different contractors: OmniSource buys scrap metal, Drop 
Zone buys textiles, and other companies collect spent motor oil, oil filters, antifreeze; different 
companies collect each 
• Contractors filter oil for useful substances and dispose of the rest themselves 
• No fee for residents to drop off at convenience center 
• Transfer station may get some money for their contractors, but never much and sometimes 
nothing (a check every two months for $18-40) 
• Support themselves via tipping fees (transfer station, not convenience center) from big drop-
offs like Waste Management, Duke University, etc. 
• Avg. 350 customers/day Wed-Fri; over 400 Mon-Tues; 8 hour days 
• Sat open for 5hrs, 200 people 
• Mon-Tues: 850 tons of MSW, sometimes 900, other weekdays avg. 650-700 tons 
• When Cedric first started, Mon (busiest day) was only 650 tons 
• This transfer station is 3 years old; the old one got too small, now that one’s used as storage 
• This new transfer station was supposed to last 20 years, but Durham is growing so fast that it 
may only last 10-15 instead 
• They’ve started composting, which should remove 20-30 percent of material from being sent 
to landfill 
• Scrap metal: roughly 30,000 lbs every 2 days 
• They get more money for lead acid batteries 
• Ecoflo: a contractor in Greensboro, sends a truck every 3-4 weeks to collect household 
chemicals. That’s how long it takes to accumulate ~20 palettes 
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• Posi-Shell for landfills made of water-based paint reclaimed at station 
• Recycling sent to Sonoco in Raleigh 
• Dumpsters are pay-to-dump 
• Unlike Wake County, they do have a radioactivity detector: above a certain radiation level, the 
trucks can’t dump 
• Regulated by the Department of Environmental Quality 
• They take dead animals but not human cadavers 
• They’re supposed to screen at least 2 trucks a day 
• The biggest problem is customers who throw away whatever 
• There are two transfer stations in Durham 
• This transfer station only accepts MSW, not construction debris (CND) 
Part 2: Interview with Director Donald Long and Mr. Dan, engineer 
• The covered landfill produces methane (which is contributing to climate change); they try to 
reduce carbon footprint by converting methane into energy: another contractor captures the 
methane gas and pipes it away 
• When Long got here in ’06, the landfill was already closed (around 2000) 
• It has 20 years left of producing methane; emissions control, so as little escapes as possible 
• Non-household hazardous waste has to contract with a private hauler (ex. Refrigerant in 
refrigerators: the landfill has to hire a certified drainer, then the city reuses it) 
• Didn’t always truck trash to Sampson County, but that is where Waste Industries (their current 
contractor) owns a landfill 
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• Dan: the closed landfill had 114 methane wells connected to a central pipe which leads to the 
gas management building, where the levels are constantly managed 
• It’s been closed almost 25 years; hopefully within the next 10 they’ll be able to do something 
with the land  
• Mount Trashmore Park in Virginia Beach: an example of what to do with a closed landfill 
• About 10 years ago they closed a CND landfill 
• For throwing away mercury TVs, they have to go to certified contractors 
• There are some companies who dispose of dangerous materials via incineration or specially 
lined landfills 
• Randolph County has the newest landfill in NC; Director Long predicts that no more will open 
in this state; he also thinks there will never be 0% waste 
• Dan: the manufacturers will dictate how waste is reduced, for example making packaging 
better 
• Long: China’s refusal to stop taking trash has impacted this facility “big time” 
• The used to make $6k/mo on recycling here 2 years ago; today they pay just as much (if not 
more) to process recyclables as disposal 
• Although recycling is no longer profitable, they’re still forced to through regulation 
• One of the contractors, Sonoco, is one of the few who has direct use for the materials: we need 
more companies like that 
• They have asked private companies to come look at their waste stream: ‘take a look and tell us 
what you want us to pull out’ (ex. tires, mattresses, etc.) 
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• Long is “very optimistic” in spite of today’s political and cultural climate: “We are very in tune 
with our future … I believe in the long run we will leave the generations a clean environment. 
But the dollar speaks, and I’m not stupid about that either” 
• Big business will aways try to find shortcuts, and there is a lag time between when they start 
doing things and when they start getting dividends from that. Ex. if they made flights more 
eco-friendly, they might not see savings for a decade 
• “The future is now” 
• On a personal level, we must start changing the way we use water and waste food, but 
government regulation will have to nudge us a bit. Long estimates the change must be 
motivated 60% by government regulation, 40% by a change in culture 
• Me: If I could only impart one thing through my thesis, what should it be? 
• Long: one very impactful message is to be mindful: we must me more mindful of waste and 
how we consumer products, especially packaging. We no longer live in an age where it’s ok to 
toss a wrapper on the ground. It’s a mindset change. 
• Dan: what will you do to create the change? I have to change before I can ask others to change. 
You have to be an example 
• Also, single use plastics are insufferable. We as consumers must demand that things change 
• Long: “It’s generational. I’m a boomer: we use, use, use, without thought for future.” 
Millennials must be more thoughtful where boomers took things for granted 
• Contamination is an issue with composting and recycling; this facility used to make money off 
of office paper, glass 
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• Long’s metaphor: Baseball players got hit in the head, so they had to spend money to put up 
protective netting, which was expensive in the short term, but in the long run it was worth it  
• “We’re going to have to put up protective netting around our waste disposal process” 
Notes from Interview with Alamance County Landfill Director Richard Hill, 16 Oct. 2019 
• Hill has only been in solid waste for 3 yrs; before that he ran manufacturing facilities 
• Conversation regarding trash is very site-specific: three tiers 
• In third world nations (ex. India) there is no sanitation, no separation of trash from 
environment; horrible living conditions 
• Tied into recycling issue we have: plastics ending up in fields and streams, ocean 
• Then there are countries like Canada, USA: high living standard with EPA regulations: a lined 
landfill, leachate processing 
• Hundreds of chemical elements and VOCs for which they test 
• Finally, there are places that are fundamentally more socialistic with “landfill zero” goals in 
Europe: lots more recycling bins 
• In Europe they say to him, “you Americans are cowboys:” we insist on doing everything our 
way; opposed to the stricter Government control necessary for such efficiency 
• Europe produces/packages/disposes of products in smarter ways 
• Me: What does Chapel Hill need to know? 
• Hill: A man at MIT said, we spend hundreds of millions of dollars trying to collect recyclables, 
and we do a bad job. We should let it all go to the landfill and spend those millions on design 
instead: solve the problem at the beginning of the line rather than the end 
• We think in terms of how cheaply and easily can we do things; the cost is the environment 
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• The classic triangle of production: given cost, speed, and quality, you can only chose two 
• Ex. glass is the most recyclable material in the world: it can be melted and re-cast endless 
times without changing physical/chemical properties, but there’s no incentive to recycle it 
because it’s more expensive to do so 
• The average American produces 4-5 pounds of trash per day, closer to 6.5 lbs for rural areas: 
more rural, less educated areas produce more waste 
• 1,4-Dioxane (he says it’s the same as teflon?): everyone has some of it in their system; studies 
now show it might be carcinogenic 
• Eating right costs more than eating cheap: as with everything else, the cheaper the product, the 
more impact it has on the environment 
• This landfill took 120,000 tons last year = ~870k lbs per working day; that’s ~5.8 lbs per 
person per day 
• We’re generating more and more waste: this landfill has seen 30k tons increase in two years 
• So, the solution can’t be in landfills; has to be in consumer use, design, engineering 
• Me: why remove oxygen and moisture to slow decomposition? 
• Hill: Faster decomposition produces higher acidity, more VOCs 
• Landfills decompose at a snail’s pace, so, landfills are essentially buying time, but we have no 
real solution, no easy answer 
• They try to keep out e-waste, cardboard, PET plastics, glass, metal, etc, but a lot of that still 
ends up in landfill 
• All recyclables go to a Materials Recovery Facility (MRF) 
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• No matter what they do here, they lose $100,000s a year on recycling because of China’s 
“National Sword” program 
• They pay recycling costs from profit generated by trash: mostly tipping fees, a little bit of 
selling scrap metal, they break even on e-waste 
• They are moving to single-stream recycling: they’ll send it to the MRF in Greensboro, about 
40% of which will just go to the landfill there 
• Most people have no idea where trash or toilet water goes 
• CEO of Procter & Gamble made interesting comment during interview a few months ago: ‘we 
manufacture cleaning products that end up at a landfill’ 
• Recent solar panel boom: no program currently exists to recycle them 
• What do we do with batteries? And the gas spent trucking recyclables? 
• The goal is to do as nature does. Think of the ocean: has clams, etc. filtering the ocean by 100s 
of gallons; nature sustains itself when left alone 
• This will take huge social change - USA is the hardest country to change; we must learn just 
how lucky we are 
• Tokyo natives lived in NYC for a while. When they were preparing to return, they were asked, 
what will you miss about NYC? They answered “All the empty space.” 
• Teach kids about jobs like engineering and biology to find answers to this 
• Who will the government leaders be? Who will the corporate leaders be? 
• NC has a 2L standard: what you can drink safely. The 2L for vinyl chloride (a common 
contaminant near landfills) stuff is 3 parts per million 
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• They use deep wells around the landfill, spending $10,000s/year testing water from the wells 
to ensure nothing escapes into groundwater 
• Groundwater sampled held to .3 parts per billion of vinyl chloride: testing is 100 times more 
strenuous here than water at Harris Teeter 
• Methane has to be cleaned before it becomes burnable 
• Every spring, UNC hosts a meeting on renewable energy. Last year, a Duke energy 
representative spoke, announced he wrote a check to UNC: he bought his place at the podium 
• Penn State started a program 20 years ago: they just released a paper about energy generation/
consumption on campus 
• University think tanks have to push; it’s between universities, government, business 
• Our national identity: we pride ourselves on being bigger, entrepreneurial, we’re against being 
humble or thrifty; this identity must change 
• The beginning point is to focus our energy and money upstream; an ounce of prevention 
• Me: thoughts on sunrise photography? 
• Hill: “The goal of the landfill is not to be aesthetic” First photo of sunrise, last of sunset? 
• The active landfill cell was started in 1993; now they are half a year away from completing it 
• They have another small section next to that, and then there is a 5 acre extension they’ll use for 
another 4 years 
• Posi-Shell sprayed daily: law requires daily covering of dirt or Posi-Shell, but dirt is expensive 
• All storm water pumped to 2 leachate tanks and trucked to Burlington as wastewater on a near-
daily basis 
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• They use aerial photography to measure area per day; they can then use their weight record to 
calculate density 
Notes from Interview with Wake County Landfill Director John Roberson, 31 Oct. 2019 
• Orange County convenience centers have “swap shops,” but Wake has intentionally never done 
that to avoid arguments 
• John has been with Wake government since 2009, but began in waste facilities construction 
group, he was a civil engineer. Over 7 years, between 30-50% of his projects were solid waste 
related. Then circa 2012, this position became open 
• Solid Waste management division is one of 5 within env. services dept. 
• They have 2 areas of work, based on funding: landfills/transfer stations funded by tipping fees; 
11 convenience centers funded by annual per-household fee (0% funded by property tax) 
• There are some regional landfills, privately owned 
• Biggest landfills in NC are private: Sampson County owned by WM, one near VA border 
owned by Republic, a brand new one near Asheboro owned by WM 
• Transfer station in East Raleigh: loads trash into tractor trailers; 3-5 garbage truck loads fit into 
tractor trailer 
• Multi-material recycling facilities (not the same as MRFs) are simply a drop-off facility for 
items banned from landfills 
• Kept separate from convenience centers because businesses are allowed to use the multi-
material facilities, but not convenience centers 
• Household hazardous waste (HHW) collected by EcoFlo: some recyclable, some incinerated 
• They pay EcoFlo over $500,000/year 
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• They also have an active outreach/education group: anti-litter, help schools recycle, 
presentations to people in general 
• They have responsibility for a few historic landfills: per state regulations, monitor groundwater 
and landfill gas, taking remedial efforts if necessary (ex. they found increasing amounts of a 
chemical in groundwater, so they had to inject proteins into the water which consume that 
chemical) 
• They have 3 landfills in North Wake: more active remediation there in which they inject air 
into the ground (soil around the landfill, not in the landfill itself), which helps “bubble up” 
those lighter than air materials, also helps groundwater 
• The South Wake landfill is 179 acre facility, they’ve built upon 75. Opened in 2008, projected 
to fill by 2040. 1.5 years ago, they predicted ~2048, but they now receive some waste that 
would have gone to Sampson County 
• Because of the recession in 2009, trash amounts went down 
• Lots of ongoing discussion about, “and then what?” but perhaps not as much as there should 
be. They worked with NCSU to make a computer model to calculate other factors. One idea is 
to build a dirtyMRF and a waste-to-energy facility (WTE, an incinerator) 
• One option is to build another landfill; probably not feasible 
• Another option: ship waste out, just like Orange and Durham 
• Current tipping fee is $32/ton. To build a WTE, they would have to increase to ~$100 
• Early 2010: built first blower/flare and wells 
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• Wasn’t until 2012 that Ingenco (out of VA, they have only one other in NC, and 10ish in VA) 
set up an energy facility on site: between blower and flare, they attach a pipe with blowers that 
direct the methane to their facility 
• Unlike most facilities which use massive, greedy CAT engines, they use “six-packs” of 6 
refurbished diesel engines, mix in 2-4% diesel. They’re currently taking all the gas, currently 
generating 6.5-7 megawatts continuously, they sell that power to Duke Energy and Wake 
recovers 22% of their gross income; last year, Wake got $600,000 
• Ingenco’s parent company has been bought numerous times 
• Recycling has been affected by China national sword program, but hasn’t changed the way that 
Wake County recycles. An NC state slogan is “recycle right;” studies determined that between 
12-20% of recycling bins contents are un-recyclable waste 
• At one point they made $20,000/mo through recycling, now they pay $18-20k/mo to recycle 
• They’ve seen recycling volumes go up in recent years: 39% of materials collected at Wake 
facilities 
• Metal is biggest revenue generator in recycling ($1,000,000/year), currently sold to TT&E in 
Raleigh: they process the metal and resell it to steel mills, etc. 
• Unlike plastic, which has to be “downcycled,” along with cardboard/paper 
• Many counties have removed glass from recycling streams because they have no end market; 
in Wake, they pay for glass collection but not an exorbitant amount because there is a company 
which deals with that 
• The North Wake landfill closed in 2008; they have built a kid’s park there; they expect to do 
something similar once this one closes 
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• If they build an incinerator, they might dig up the old trash to burn, but that’s many years in the 
future 
• There is an idea to reclaim land from a landfill and build an incinerator there 
• A landfill is, in some ways, wasted land 
• Incinerators don’t burn ~15% of the weight; where to put the ash? Some have suggested using 
it in a concrete mix 
• Roberson doesn’t think we’ll get to “waste zero;” physically impossible 
• Between manufacturers and the materials we use, people are being more conscious about waste 
generation 
• We can do better in the way we recycle: manufacturers are always looking for the “new and 
best” material to use, but many new and complex materials have no further use once they come 
out the other end 
• Composting is not done much, especially in the Southeast; about 20-30% of what goes into 
landfill is organic, primarily food waste. Nearest compost facility is 45 minutes from Raleigh - 
introduces transportation costs; currently not a “big answer” right here right now 
• There are many efforts to do other things with food before it becomes compost, ex. “ugly 
fruits” at grocery stores 
• Most people aren’t worried about their waste stream; they put it in the trash can and it leaves 
and that’s it 
• Consumerism leads us down a path from which we may never recover 
• We are careless in what we buy and how much we buy 
• We can be better about buying things, anticipating where they will go afterward 
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• If I can only do one thing through my thesis? awareness 
• Landfill photos? “I don’t spend much time at the landfill at sunrise, so I don’t know what that 
will look like” 
• They close at 4p, closure process takes ~2hrs 
• They’re in the process of trying a new foam material instead of Posi-shell 
• All the facts and figures are published: check NCDEQ for annual data on every landfill in the 
state, but it’s not easy to interpret 
Telephone interview with Dane Pedersen, director of Buncombe County Solid Waste, 12 
Mar. 2020 (Transcription of first five minutes) 
(00:24) Barron Northrup: “I want to know specifically about the landfill you operate.”  
Dane Pedersen: “The landfill facility opened in 1998 at the current location which is the 85 
Panther Branch Road in Alexander. We have a MSW lined Landfill. It's actually pretty neat: 
Project XL, which is a EPA project. It's a "bioreactor landfill." We're one of a few in the whole 
nation that actually operate a bioreactor.” 
(01:04) BN: “What does that mean?” 
DP: “That means we actually take the leachate that the bottom liner collects, you know, in the 
MSW landfill, and are able to inject and recirculate leachate back into the waste mass and MSW, 
and it works to help rapidly break down the organic composition of the waste mass.” 
(01:30) BN: “Anaerobically?” 
DP: “That’s correct. So you're getting more rapid stabilization of the waste mass, which gets you 
airspace gains in MSW with the settlement, and helps with generating the landfill gas. We have a 
gas collection and control system on the lined MSW landfill system.” 
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(01:52) BN: “Methane wells?” 
DP: “That’s correct. And we also have a landfill gas-fired engine generator system.” 
(02:03) BN: “So you don't just flare your methane?” 
DP: “That’s correct. We have a generator system, 1.4 megawatt generator, and we're able to 
power approximately 1200 homes with the electricity that's generated off of the landfill gas 
combustion.” 
(02:18) BN: “Do you sell that to Duke or Citadel or anybody?”  
DP: “We do, we have a purchase of power agreement with Duke Energy. And so, talking about 
the bioreactor, it helps in a lot of ways, it also helps with the more rapid stabilization of the 
organics, it also can potentially help on post-closure costs for Buncombe County down the road, 
by having that waste stabilize quicker. So we certainly see settlement gains, airspace gains from 
the bioreactor operation.” 
(02:50) BN: “What do you mean by airspace?” 
DP: “Airspace is our main asset with the landfill. Airspace is that space you have in a lined area 
that you can put trash in, so it's a volume. Volumetric measure, density, how much waste can you 
pack into that cubic yard of airspace? That's an efficiency measure for us and that's something 
that we key in on and try to maximize.” 
(03:13) BN: “So the bioreactor helps increase density?”  
DP: “It does, because when you think about the rapid settlement of the trash as it's breaking 
down, obviously there's size reduction with the decomposition process, so you're able to gain that 
airspace back through settlement of the waste. So that's our MSW side, that's a lined system 
under MSW, and basically the waste is sitting on a compacted sub-grade: approximately 18 
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inches of a clay soil layer. As far as permeability, it’s like k 10-5 cm/s permeability, so it's very 
tight stuff. We also have a 60-mil textured HDPE flexible membrane liner as far as the bottom 
liner system. And that's where you get your leachate drainage pipes at the bottom with the 
drainage media layer. Any water that passes through the waste is considered leachate, and it's 
managed accordingly. So we have a lined leachate pond that the water's collected off the bottom 
liner, send around to the leachate pond, and then we're able to recirculate to the bioreactor, put it 
back in the landfill, or able to tanker it off to the sewage plant.” 
(04:45) BN: “I was going to ask about that: what percentage of the leachate is put back into 
landfill?” 
DP: “It varies. Seasonal, weather, a lot of that impacts it. That does vary quite a bit. Certain 
seasons it could be, it fluctuates mostly 25 to 50 percent.”
